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CHAPTER ONE 
Introduction and Literature Review 
1.1. Introduction:                                                                                                
  All the local breed goats types in Sudan, belonged to the 
family Bovidae of the hollow horned ruminants in the sub-order 
Ruminantia of the Mammalian order or Artiodactyla. With 
sheep, they belonged to the tribe Caprini, but alone to the genus 
Capra( Spp. hircus) (French, 1970).  
      Sudanese Nubian Goats, among other indigenous goat 
(Desert, Nilotic Dwarf and Taggar Goats) are the only 
specialized dairy type in Sudan (Hassan and Elderani, 1990).                            
             The Nubian  goats  are a large  size  goat, ears are long (25 
cm) broad  and  pendulous,  typically  lap  with  bottom one-
third turning upwards, while  spotted with black colour ( 
Devendra and Mcleory, 1982).    
          The Nubian goats are distributed in riveran Sudan north to 
12 N latitude, throughout  the  arid, extreme  arid  and in urban 
or peri-urban areas of the northern parts of the Sudan and 
westward to Elobied (FAO, 1991). 
The indigenous goats in the tropics tolerate the harsh 
environmental conditions but they exhibit low productive and 
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reproductive performance. Generally, it is also known that high 
production potential correlates with low adaptation and 
tolerance to harsh environment (Smith, Siviter and merry, 
1985). 
Goats play an important role in the livelihood of wide 
sector in Sudanese community.  
                 Nubian goats in Sudan are kept to provide humans with 
animal products as well as being a source of income especially 
when rearing of larger ruminants becomes very expensive. 
Nubian goats contribution to the country's needs of milk and  
meat were estimated to be 23.3%, 5% respectively (A.O.A.D, 
1982). 
         The thyroid gland is an important organ of the endocrine 
system. It regulates the physical and chemical processes that 
occur at the cellular level. It regulates the manner and rate at 
which the tissues utilize food and natural chemicals for the 
production of energy. The thyroid gland produces hormones 
from the thyroid tissue cells called triiodothyronine and 
thyroxine which regulates metabolism. The thyroid gland also 
produces calcitonin, which regulates the parathyroid hormone in 
calcium  and phosphorus metabolism in the bones  
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 Thyroid hormones have several effects on carbohydrate 
and lipid metabolism, although their role in these instances is 
not nearly as important as that of other metabolic hormones 
(Prosser, 1973). 
1.2. Literature Review: 
1.2.1. Gross anatomy 
1.2.1.1. Topography of the thyroid gland: 
The thyroid gland of the camel consists of two lobes 
connected by a narrow isthmus and is located caudal to the 
larynx anywhere from the level of the first to the tenth tracheal 
ring ( Ali, 1987;  Taha and Abdel-Magied, 1994). Laterally the 
gland is related to the vagosympathetic trunk, common carotid 
artery, omohyoideus and sternomandibularis; ventrally the gland 
is related to the sternothyroideus muscle. The cranial deep 
cervical lymph nodes have a constant relationship with the 
cranial and caudal extremeties of the thyroid lobes (Taha and 
Abdel-Magied, 1994).  Unlike the camel, the thyroid gland of 
the horse (Venzke, 1975 a) is located on the most cranial portion 
of the trachea being related to the first three or four tracheal 
rings. It is loosely attached to the trachea by the deep cervical 
fascia. The thyroid gland is made up of two lateral lobes which 
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are situated on either side of the trachea. In the ox, the thyroid 
lobes are related to the cricoid cartilage of the larynx (Dyce and 
Wensing, 1971; Venzke, 1975 b). In the sheep, the thyroid gland 
is situated on the lateral and ventral surfaces of the cranial end 
of the trachea. It extends from the 2nd to the 7th tracheal rings 
(May, 1970). 
1.2.1.11. lobation, colour and shape : 
Thyroid gland is normally made of two lobes which are 
asymmetrically situated on either side of the trachea. In rare 
cases the lobes are situated symmetrically on either side of the 
trachea. An accessory thyroid lobe is frequently observed in the 
dog (Venzke, 1975 d; Bone, 1982). In the sheep, goat, and 
camel, an accessory lobe may or may not be present (Habel, 
1989; Taha and Abdel-Magied, 1994). When present, in the 
sheep and goat it is seen in the neck or in the mediastinum. Taha 
and Abdel-Magied (1994) have shown that the accessory 
thyroid lobe appears as an extension of the caudal extremity of 
one of the two lobes. 
The colour of the thyroid gland varied in various domestic 
animals. In the camel (Taha and Abdel-Magied, 1994) and 
sheep (Venzke, 1975 b), the gland was dark red in colour. It is 
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relatively darker in colour in the camel than other domestic 
animals (Al-Bagdadi, 1964). In porcine, the lobes of thyroid 
gland are reddish brown (Venzke, 1975 c), the colour of the 
thyroid gland in the bovines varies from dark red in calves, to 
pale in the adult (Venzke, 1975 b); Sometimes it is brick-red 
(Dyce, Sack, and Wensing, 1987). In the horse, the colour of the 
thyroid gland is dark red-brown (Venzke, 1975 a). In the sheep, 
the colour of thyroid gland is reddish brown (May, 1970). 
Variations in the shape are also noticed in the different 
domestic animals; in the camel the lobes are flattened elliptical 
(Ali, 1987), in the porcine, the lobes are irregularly triangular in 
outline ( Venzke, 1975 d); in the horse ( Venzke, 1975 a) and 
the dog (Evans and Delahunta, 1971). Each of the thyroid lobes 
is ovoid in shape. In the sheep, the thyroid lobes are elongated 
and oval in outline (May, 1970). In the sheep and goat, the 
thyroid lobes are elongated (Habel, 1989). 
 
1.2.1.111. Weight and Dimensions: 
As far as the weight of thyroid gland is concerned, it 
appears that it is heaviest in the camel (about 43 g) (Ali, 1987), 
followed by that of the horse and bovine (about 15g) and finally 
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the thyroid gland of porcine which weighs 5 g only (Venzke, 
1975 c). As to small ruminants and dog, no data is found in the 
literature regarding the weight of the thyroid gland. The weight 
of the thyroid gland is linked  to sex, in the camel, since it 
weighs 46 g in the female and 39 g in the male (Ali, 1987). The 
length of the thyroid lobe is at least twice as much as the width  
in bovine and sometimes reaches four times as much as the 
width in the dog(Venzke, 1975 d), sheep, goat (May, 1970) and 
camel (Ali, 1987).    
1.2.1.1V. Isthmus: 
In the camel, the isthmus which connects the caudal 
extremities of the two thyroid lobes is always present (Ali, 
1987, Taha and Abdel-Magied, 1994). It is sometimes thick and 
broad and sometimes thin and   narrow.  It is frequently 
observed to cross the ventral aspect of the trachea at the same 
level as that of one of the caudal extremities of the two lobes. In 
some cases the tracheal crossing of the isthmus is at a level 
cranial to the caudal extremities of the lobes thereby forming an 
inverted U-shape or at a level caudal to the caudal extremities of 
the two lobes thus forming a U- shape (Taha and Abdel-Magied, 
1994). However, Ali (1987) showed that the narrow isthmus of 
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the thyroid gland of the camel forms only an inverted U-shape 
when connects the two lobes. In the horse, the isthmus consists 
of a thin strand of fibrous connective tissue (Venzke, 1975 a).  
In the bovine the isthmus is observed to cross the ventral surface 
of the trachea at the level of the first or second ring (Venzke, 
1975 b). In the small ruminants the isthmus is a mere connective 
tissue strand (Dyce et al., 1987). In the dog the isthmus may be 
absent (Venzke, 1975 d; Bone, 1982). In the sheep and goat the 
isthmus which connects the caudal parts of the lobes is reduced 
to a fibrous cord or absent altogether. In the sheep, the presence 
of the isthmus is variable and, when present, it is 0.25 to 0.5 cm 
wide, and 2 cm long (May, 1970). 
1.2.1.V. Blood supply and venous drainge: 
In the camel the lobes of thyroid gland receive their blood 
supply via the cranial and caudal thyroid arteries which arise 
from the common carotid artery (Taha and Abdel-Magied, 
1994).  In the horse, the thyroid gland have two thyroid arteries 
which arise from the common carotid artery and their branches 
enter the gland at or near the ends and at the dorsal border 
(Venzke, 1975 a). In porcine, the arterial blood supply of the 
thyroid gland is furnished by one or more branches arising from 
 8
the right omo-cervical artery (Venzke, 1975 c). Venzke (1975 d) 
stated that in the dog, the arterial supply of the gland is provided 
by the cranial thyroid artery arising from the common carotid 
artery and also from the caudal thyroid artery, which may arise 
from any of the large arteries at the thoracic inlet. In the 
bovine(Venzke, 1975 b) the arterial supply is comes chiefly 
from the thyroid branch of the thyrolaryngeal artery which 
divides as it approaches the gland. A superficial branch courses 
down along the cranial border and eventually disappears at the 
junction of the lobe and isthmus. A large deep branch courses to 
the surface of the lobe and also sends branches to the 
oesophagus. The caudal thyroid artery, if present, enters the lobe 
at the caudal angle (Venzke, 1975 b). Venzke(1975 b) stated 
that in the sheep, the cranial thyroid artery arose from the 
common carotid artery. Unlike the bovine there is a small 
caudal thyroid artery in the sheep which enters the caudal end of 
the lobe.  
 The thyroid veins in the horse, bovine and sheep drain 
into the external jugular vein (Venzke, 1975 a; Venzke, 1975 b). 
In the porcine, the satellite vein of the caudal thyroid artery 
leaves the caudal pole of the gland to drain into the cranial vena 
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cava, (Venzke, 1975 c). In the dog, the venous drainage of the 
thyroid gland usually drains into the internal jugular vein (Dyce 
et al., 1987). 
1.2.1.V1. Innervation : 
The nerve supply of the thyroid gland of the camel is 
furnished by tiny   branches from a vagal branch which runs on 
the medial aspect of the thyroid lobe; they enter the thyroid lobe 
at its cranial extremity together with the artery (Taha and Abdel-
Magied, 1994). Venzke (1975) stated that innervation of the 
thyroid gland in almost all the domestic animals is usually via 
the autonomic nervous system. Parasympathetic fibres are from 
the vagus whereas sympathetic fibres come from the cranial 
cervical ganglion. According to Capen and Martin (1989) the 
thyroid gland has a rich supply of sympathetic nerves associated 
with blood vessels.   
1.2.1.V11. Parathyroid gland: 
There are usually four parathyroid glands which are 
located close to or embedded in the much larger thyroid gland 
(Dyce et al., 1987). In the dog there are four parathyroid glands; 
each one pair is embedded on the deep face of each of the two 
thyroid lobes. The remaining two are placed laterally near the 
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cranial end of the thyroid lobe (Venzke, 1975 d). In the horse, 
small glandular bodies are found in the thyroid region. They 
appear pale and not so dense as the thyroid gland. They are 
hardly differentiated from the thyroid tissue by the naked-eye. 
Usually only one parathyroid gland exists on each side i.e in the 
connective tissue covering the dorsal surface of each of the two 
thyroid lobes (Getty's, 1975). However, more than one 
parathyroid gland is found in other animals including cattle, 
small ruminants and porcine (Ekman 1965; Venzke, 1975; Dyce 
et al, 1987; Habel, 1989). 
1.2.2. Histology of the thyroid gland:  
The histology of the thyroid gland  in domestic animals ( 
Dog, Porcine, Horse, Camel, Bovine, Sheep and Goat )and man 
is investigated by many authors (Young, Care and Duncan, 
1968; Al Bagdadi,  1964; Davodova and Monaen,1970; 
Teitelbaum, Moore and Shieber 1970; Roy, Saigal, Nandad and 
Nagpad, 1978; Tehver, 1979; Dellmann, 1981; Miyagawa, 
Fujita and Matsuda,1982; Bloom and Fawceet, 1986; Ali,1987; 
Banks, 1993; Abdel-Magied, Taha and Abdalla 2000; Mc 
Gavin, Carton and Zachary, 2001; Hajovska, 2002; Adhikary, 
Quasem and Das,2003;  Jelinek, Krabacova, and Kroupova, 
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2003; Suuroja, Jarveots and lepp 2003; Kausar and Shahid, 
2006).  
1.2.2.1. Capsule and Trabeculae: 
The thyroid gland is surrounded by a thin capsule of dense 
irregular connective tissue (Dellmann, 1981). In the camel, 
fibrous connective tissue capsule covering the thyroid gland 
may be thick (Ali, 1987) or thin (Abdel-Magied et al., 2000; 
Kausar & Shahid, 2006). In large ruminants and swine, the 
capsule and trabeculae are thick, the collagen fibers of the 
trabeculae continue into the sparse, loose interstitial connective 
tissue (Dellmann, 1981). In the horse, the capsule of thyroid 
gland is a thin capsule from which trabeculae pass into the 
substance of the organ (Bacha, 2000).  In the goat, the thyroid 
gland is covered by a three layered capsule, an outer, middle 
and an inner layer. The connective tissue capsule is rich in blood 
vessels, with occasional fibroblast and lymphocytic infiltration 
(Adhikary et al., 2003). 
1.2.2.II. Lobules and Follicles of the gland: 
In the camel, the lobules consist of follicles of different 
shapes and sizes,   supported by connective tissue (Ali, 1987). 
The follicles of the thyroid gland of the camel are irregular in 
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shape, some are elongated and others are tubular (Al -Bagdadi, 
1964). In the porcine, inversion of the thyroid follicles takes 
place constantly; the most inverted follicles are spherical in 
shape (Young et al., 1968; Miyagawa et al., 1982).  In the 
bovine, the thyroid gland is relatively inactive and consists 
mainly of macrofollicles. Small follicles are located mainly at 
the periphery of the lobes (Davodova and Monaen 1970; Jelinek 
et al., 2003). In the sheep (Habel, 1989) the thyroid gland is 
surrounded by a thin capsule of fibrous tissue. In the goat, 
small-sized follicles are present near the capsule and they are 
active, but the large-sized follicles are present at the centre of 
the gland (Adhikary et al., 2003). 
1.2.2.111. Follicular epithelium: 
In the camel, the follicles are lined by simple squamous or 
cuboidal epithelium (Ali, 1987). The follicles are large in 
Summer and small in Winter. The large follicles are lined by 
very low cuboidal follicular cells whereas the small ones are 
lined by high cuboidal or low columnar follicular cells (Abdel-
Magied et al., 2000). In the dog, the follicular epithelium is a 
low cuboidal and may become columnar (Ham, 1957). In the 
horse, the alveoli are lined with cubical or columnar epithelium 
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and contained a viscid colloid substance (Bacha, 2000). In the 
bovine, the small follicles are lined predominantly with cuboidal 
or tall cuboidal epithelium; columnar epithelium is occasionally 
seen; medium and large size folllicles are lined with cuboidal or 
low cuboidal epithelium with eosinophilic cytoplasm, and 
homogenous eosinophilic colloid (Jelinek et al., 2003). In the 
goat, the thyroid follicles are lined by cuboidal epithelium in 
prepubertal goat and cuboidal to columnar in pubertal (Adhikary 
et al., 2003). 
1.2.2.1V. Isthmus: 
In the camel, the isthmus is glandular (Taha and Abdel-
Magied, 1994). In the bovine, the isthmus is distinctly glandular 
(Jelinek et al., 2003) but in old cattle it may be reduced to a 
fibrous band (Habel, 1989). In the dog, the glandular isthmus 
may be present (Ham, 1957). The isthmus is reduced to a 
fibrous band or absent altogether in sheep and goat (Habel, 
1989). Roy et al (1978) stated that the glandular isthmus of goat 
was replaced by fibrous tissue. 
1.2.2.V. Parafollicular (C) cells: 
In the camel, Ali (1987) stated that the parafollicular cells 
are either present as single cells between the follicular epithelial 
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cells or in form of small groups between the follicles. In the 
dog, the parafollicular cells are observed either as single cells 
within the basement membrane of the follicles or in groups 
(Dellmann, 1981). They are confined within follicular basement 
membrane, but did not abut in the colloid (Teitelbaum et al., 
1970). The findings of Jelinek et al. (2003) and Suuroja et al. 
(2003) on the parafollicular cells in bovines have agreed with 
the findings of Ali (1987) in camel. In the goat, the 
parafollicular cells are significantly decreased in the castrated 
adult than in the prepubertal and pubertal goats (Adhikary et al., 
2003).   
1.2.3. Morphometry:  
Morphometric studies on the thyroid gland of the domestic 
mammals are meagre. In the camel, Ali (1987) has studied 
absolute volume, volume fracture, number of profiles of thyroid 
follicles and diameter of follicle of thyroid gland. Jelinek et al. 
(2003) and Suuroja et al. (2003) have carried out some 
morphometric studies (mean volume of thyroid gland, height of 
follicular epithelium and diameter of follicle) on the thyroid 
gland of the bovines. Ali (1987) reported that the mean volume 
of fresh thyroid gland is 34.30 ±10.01 cm3 in the male and 42.41 
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± 9.11 cm3 in the female. The follicles occupied the greater part 
of the thyroid volume (77.83 %), followed by the capsule and 
supporting framework (21.37 %). The diameter of the follicles 
in the camel thyroid gland ranges from 50 to 450 µm. (Ali, 
1987). In the bovine, the mean volume of the thyroid gland of 
bovine calves is 10.1cm3 to 12.2 cm3. The height of the 
epithelium seems to be dependent on age; the younger the 
animal the highest the epithelial cells and the older the animal 
the lowest the epithelial cells (Suuroja et al., 2003). Height of 
the follicular epithelium is in reverse relation to size of the 
follicles height. In bovine the small follicle is significantly 
different from that of medium and large follicles (Jelinek et al., 
2003). 
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Objectives 
Although the thyroid  hormones are known to be the most 
functionally diverse anabolic hormones affecting normal 
development, prenatal and postnatal growth and reproduction 
yet the paucity of anatomical information on the thyroid gland 
of domestic animals espacially the goat. It was therefore 
decided to undertake morphological and  morphometric studies  
of  this 
gland in both adult and kid goats.                     
The study shall cover the following aspects:- 
1- Gross appearance and Topographical anatomy of the 
thyroid gland.   
2- The blood supply and the venous drainage and innervation 
of the thyroid gland. 
3- Histological structure of the thyroid gland during Winter 
and Summer. 
4- Morphometry of thyroid gland  during Winter and Summer.     
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CHAPTER TWO 
Material and Methods 
        Specimens of the thyroid gland from 92 adult and kid goats 
(54 adults, 38 kids) were obtained from the animal market in 
Bahri and Dar Alsalam slaughter house in Omdurman.  Sex was 
not considered. All goats were healthy and no signs of illness 
were observed. 
2.1. Gross anatomy: 
Specimens of the thyroid gland were collected form 53 
goats (28 adults, 25 kids). Specimens from 5 adults and 5 kids 
were used to study the topography of the thyroid gland. 
Specimens from 5 adults and 5 kids were used for recording the 
dimensions and the weight of the thyroid lobes. The dimensions 
of the thyroid gland were measured immediately after the 
specimens were removed. The thyroid gland was placed on a 
plane wooden board and flattened to its normal shape; the 
thyroid gland was weighed by a sensitive balance. The 
dimensions of the thyroid gland were measured by a vernier 
caliber and by a thread. These measurements included the 
median longitudinal axis, the width of each lobe of the thyroid 
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gland, length and width and thickness of the isthmus. The length 
of the thread corresponding to each specific dimension was then 
measured with a ruler. The absolute length of each dimension 
was calculated as the mean value of the total specimens used (5 
adults and 5 kids). 
Specimens from 5 adults and 4 kids were used for the 
injection techniques in order to study the blood supply and 
venous drainage. Two types of syringe were used in the 
injection; a small one of 10 cm3 calibre was used for the kids 
whereas a syringe of 20 cm3 calibre was used for the adult.  
Each of the specimens of the thyroid gland was removed 
together with a portion of the middle part of the neck. It was 
flushed well with normal saline solution, and then specimens of 
3 adults and 2 kids are injected with 10% formalin and then 
carefully dissected. The other specimens are injected with vinyl 
acetate and aniline blue. The vinyl acetate was used for both 
arteries and veins while aniline blue was used for veins only. 
The former was injected through the common carotid artery, 
while the latter was injected through the external jugular vein. 
The common carotid artery was ligated, prior to its bifurcation. 
This artery was then cannulated and then injected slowly by 
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vinyl acetate. The external jugular vein was also ligated next to 
the junction of linguo-facial and maxillary veins. The external 
jugular vein was then cannulated and injected slowly by the 
vinyl acetate and aniline blue. The blood vessels, mentioned 
above, were flushed first with normal saline before injecting the 
colouring material. 
 The specimens were then placed in a container filled with 
water and left for about 24 hrs to allow the vinyl acetate to set. 
Some specimens (3 adults) were transferred to a fridge and left 
there over night. They were finally removed from the fridge and 
carefully dissected. The specimens which were injected by the 
vinyl acetate were put in a glass jar containing concentrated 
hydrochloric acid and allowed to stay in the acid for about 48-
72 hrs. until the tissues were well digested.  The casts were then 
removed from the acid gently, placed in a drain-board, and 
flushed well with a fine jet of tap-water. When the cast was 
completely clean, it was placed in a glass container, covered 
with water and kept there for preservation and study.  
2.11.  Histology:  
Specimens of thyroid glands for microscopic studies were 
collected from 25 goats (16 adult, 9 kids). The study was carried 
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out during Summer and Winter. The specimens were removed 
within 30 minutes after slaughtering of animals.  Small pieces of 
tissue were taken from the right lobe, the left lobe and the 
isthmus.  Fixation was carried out in 10% formal saline, 10% 
buffered neutral formalin, Bouin's fluid, Susa, and 10% formalin 
for different periods of time. Tissues were left in the fixative for 
24 hours (Culling, 1974) followed by dehydration in ascending 
grades of alcohol (70 %, 90 % and 100%). Then they were 
cleared in chloroform (18 hours) or xylene (2 to 4 hours) and 
embedded in paraffin wax. Processing of specimens for 
histological studies was done according to Culling (1974). 
Sections of 7µ thick were cut by using a rotatory microtome. 
Sections were transferred to a water bath at 40ºC and mounted 
on clean slides and put in an oven at 37ºC to dry. The slides were 
then cleared in xylene and rehydated in descending grades of 
alcohol (100%, 90% and 70%).  After that the slides were 
washed well with distilled water and finally stained with routine 
H&E. The following special stains were used to study certain 
structure:- 
(1) Masson's Trichrome stain for collagen fibres (Culling, 
1974). 
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(2)Gordon and Sweet reticulum stain for the reticular fiber 
(Drury and Wallington, 1967) 
(3)Aldhyde fuchsin and Orcein for elastic fibres (Drury and 
Wallington, 1967). 
(4)Periodic Acid Schiff (PAS) method for the basement 
membrane (Drury and Wallington, 1967). 
(5) Marsland, Glees and Erikson's method for nerve fibres 
(Bancroft and Turner 1990).  
(6) Toluidine blue for metachromatic substance (Culling, 1974). 
The Measurement of follicle diameter:-  
The inner diameter of the follicles was measured with a 
graticule micrometer in 60 sections of the thyroid glands of 5 
adult goats carried out during Summer and Winter. In each 
section, 5 fields were measured. The number of follicles of 
various diameters was recorded.  
The inner diameter of the follicles in 12 sections of 2 kid 
goats carried out during Summer and Winter was measured with 
graticule micrometer. In each section 5 fields in the central and 
peripheral area of thyroid gland were measured. 
In this study the objective lens used was X10 and the 
factor was 0.0102.   
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The Measurement of  height of epithelial cell:- 
The height of epithelial cell was measured with a graticule 
micrometer in 60 sections of the thyroid lobes of 5 adult goats 
carried out during Summer and Winter. In each section 5 fields 
were measured. In this study the objective lens used was X40 
and the factor used was 0.0025.  
The height of epithelial cell was measured with a graticule 
micrometer in 12 sections of the thyroid lobes of 2 kid goats 
carried out during Summer and Winter. In each section 5 fields 
were measured. In this study the objective lens used was X40 
and the factor used was 0.0025. 
2.111 Morphometry: 
 For the morphometric study, ten thyroid glands of adult 
goats were used over two seasons (Winter and Summer). The 
specimens were removed as soon as possible after the animals 
were slaughtered. Water displacement technique was used for 
the determination of the volume of the thyroid gland (Aherne 
and Dunnil, 1982).  For each specimen, the process of volume 
measurement was repeated three times. The absolute volume of 
the same specimen was calculated as the mean value of the sum 
of the three repeated measurements.  The morphometric analysis 
 23
was carried out as follows:  Each thyroid lobe was sliced into 
six parts of equal intervals. A block, approximately 
0.5x1x0.5cm, was taken from three slices (1,3,5); these blocks 
were fixed in formalin for 72 hours, processed by routine 
histological techniques and embedded in paraffin wax. Serial 
sections of 7µ thick were cut from each block, stained with 
haematoxylin - eosin. The best section from each block was 
selected for morphometric analysis. The point counting 
technique of Hally (1964) was used in this study. A point- 
counting grid of 100 points, fitted to x 10 eye piece ( Olympus 
microscope) is used to analyse the sections for the determination 
of the area fraction of each thyroid lobe substructure.  
 The area fraction (AA) is determined according to the following 
formula: 
AA =      n         (Aherne and Dunnil, 1982).   
          N 
Where (n) was the number of points falling on the surface area 
of specific substructure or component, and (N) was the total 
number of points falling on the whole surface area. Since the 
area fraction of each specific substructure is directly 
proportional to its volume fraction in the whole organ, the 
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volume fraction of this substructure can be estimated by the 
same quotients, in other words:- 
Vv = AA = n 
                   N 
where (Vv) is the volume fraction of the given 
substructure. 
The optimal number of points (n) for each specific 
substructure which must be superimposed on a given set of 
sections so as to estimate, with a given relative standard error 
(RSE), the volume fraction occupied by that substructure, was 
calculated by the use of the formula below (Aherne and Dunnil 
1982). 
 
RSE= √ 1-Vv 
            √ n 
According to this equation, RSE equal to, or less than 5%, 
the optimal points which must be superimposed on most of 
substructures, were found to be 148 points. However, for a more 
precise result, a total number of 235 points were counted for 
each thyroid gland.  Following this method each of 10 thyroid 
glands was analysed for the volume fractions of its components. 
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These components include follicles, connective tissues and 
blood vessels. The absolute volume (Abs.v) of each component 
equals the product of volume fraction (Vv) of it multiplied by 
the absolute volume of thyroid lobes (Abs.v) thus: 
Absolute volume of component = Abs.v x Vv.  
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CHAPTER THREE 
Results 
 
3.1Gross anatomy : 
3.1. A. adult goats: 
3.1.A.1. General topography:  
In all specimens studied, the thyroid gland was made of 
two lobes .The lobes were located laterally and asymmetrically 
on the neck region extending normally from the cricoid cartilage 
of the larynx to the eighth tracheal ring (Fig.1). Sometimes these 
lobes extended as far as the fifth tracheal ring only (Fig.2). The 
right lobe was usually located cranially than the left lobe (Fig. 
3) but in some specimens it was located caudally than the left 
lobe. The two lobes were connected by an isthmus in all adult 
goats. The isthmus was thick walled, wide or narrow and it was 
usually observed connecting the caudal ends of both lobes 
(Fig.4); in this figure the thickness of the isthmus was 
comparable to the thyroid lobes. It crossed the ventral surface of 
the tracheal rings at different locations (Figs. 1, 2,5).  The gland 
was in contact with the lateral surface of the cricoid cartilage, 
cricothyroideus muscle and trachea. The medial surface of each 
lobe was flat. The cranial ends of both lobes were in contact 
with either the cricoid cartilage of the larynx (Fig.5) or the first 
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tracheal ring (Fig.6). The ventral border of each lobe was 
covered by sternothyroideus (Fig.7). The dorsomedial aspect of 
each lobe was sometimes observed indenting the esophagus 
(Fig.8). The dorsolateral aspect of each lobe was covered by 
sternomandibularis and sternomastoideus (Fig.9). The dorsal 
aspect of each lobe was related to several structures including 
the external jugular vein, vagosympathetic trunk, common 
carotid artery (Fig.10) and sternomastoideus (Fig.9). The 
sternothyroideus crossed the ventral borders of both thyroid 
lobes and ventrolateral aspect of the isthmus (Fig.11). The 
cranial end of each lobe was convex. It was related to the caudal 
end of the mandibular salivary gland and the cricoid cartilage of 
the larynx (Fig.9) or the first tracheal ring (Fig.12). The 
presence of accessory thyroid tissue was not consistent; it was 
observed in three specimens only. When present, it was 
confined to the left side only (Fig.13). It appeared as an 
extension of the caudal end of the left lobe. 
3.1.A.2 Shape, colour, dimensions and weight: 
The left lobe of thyroid gland measured 1.5 to 3 cm in 
length, and 1cm in width. Its weight was approximately 1g. The 
right lobe of thyroid gland measured 2.5 cm in length, and 1.5 
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cm in width. Its weight was approximately 1.5 to 2 g. The 
accessory thyroid lobe measured approximately 2 cm in length, 
0.5 cm in width and weighed approximately 1 g. The shape of 
each thyroid lobe was oval with the cranial end being round and 
the caudal end being narrow. The texture of the gland was firm 
and the colour was reddish brown in the fresh sample and   
brown in the fixed sample. The isthmus measured 
approximately 6 cm in length and 0.5 to 1cm in width.  
3.1.A.3. Blood vessels: 
The thyroid lobes received their blood supply from the 
common carotid artery via the cranial and caudal thyroid 
arteries (Figs.14, 15) which entered the cranial and caudal   
extremities of each lobe respectively. 
The cranial thyroid artery arose from the common carotid 
artery at the level of the cranial part of thyroid lobe. It divided 
mainly into ventral and dorsal branches. The dorsal branch 
divided into two branches which supplied the cranial and middle 
parts of the thyroid gland (Fig.16). The ventral branch divided 
further into three branches which supplied the medial surface of 
the thyroid gland, larynx and pharynx (Fig.17). 
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The caudal thyroid artery was smaller than the cranial 
thyroid artery .It arose from the common carotid artery at a level 
caudal to the thyroid gland and about a distance of about 5.5 cm 
caudal to the origin of the cranial thyroid artery. It entered the 
caudal end of the principle lobe (Fig.18). 
The caudal thyroid artery had many branches (Figs. 18, 
19) to esophagus, trachea and the muscles related to the lobe as 
sternothyroideus (Fig.19).  
Veins draining the thyroid gland were homologous to the 
arteries i.e cranial and caudal thyroid veins. Both veins drained 
into the external jugular vein (Fig.20). In one specimen these 
veins were united in one vein, the common thyroid vein, which 
eventually drained into the external jugular vein (Fig.21). 
3.1.A.4. Nerve supply: 
The thyroid gland received its nerve supply from a branch 
arising from the vagus nerve. Although this nerve entered the 
thyroid gland in company with the cranial thyroid artery, yet its 
origin from the vagus nerve was further cranial to the cranial 
extremity of the thyroid lobe (Fig.22). 
3.1.B. Kid goats  
3.1.B.1. General topography  
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The thyroid gland consisted of two lobes connected by an 
isthmus which was not clearly identifiable in most specimens. 
The isthmus, if present is thin and narrow. The thyroid lobes 
were situated in the cranial part of the trachea, extending from 
the third to ninth tracheal rings (Fig. 23). The right lobe was 
located usually cranially than the left lobe, weighed 1.25 to1.5 g 
slightly more than the weight of the left lobe which was about 1 
g. The presence of an accessory lobe was infrequent; when 
present it was noticeably smaller than each of the two principal 
lobes. 
3.1.B.2. Shape, colour, dimensions and weight: 
The dimensions of the left lobe of the thyroid gland were 
found to be 1cm in length, 0.5 cm in height, 0.5 in width and 
those of the right lobe were1.5 cm in length, 0.5 cm in height, 
0.5 to 1 cm in width. The isthmus, if present, measured 1.25 to 2 
cm in length, 0.25 cm in width. The shape of the thyroid lobes 
was elliptical and the colour was pale red-brown to brown. 
3.1.B. 3.  Blood vessels: 
The thyroid lobes received their blood supply from the 
common carotid artery via the cranial and caudal arteries (Fig. 
24). 
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3.1. B. 4. Nerve supply: 
The thyroid gland received its nerve supply from a branch 
arising from the vagus nerve. Although this nerve entered the 
thyroid gland in company with the cranial thyroid artery, yet its 
origin from the vagus nerve was further cranial to the cranial 
extremity of the thyroid lobe (fig.25).  
3.2. Histology: 
3.2.A. adult goats 
3.2.A.1 The capsule and trabeculae: 
The thyroid gland was covered by a connective tissue 
capsule which was rich in metachromatic substance and blood 
vessels (Fig.26), collagen fibers,  reticular fibers (Fig.27) and 
adipose tissue (Fig.28). Elastic fibers were observed around the 
blood vessels (Fig.29).  
Many connective tissue septa extended from the capsule 
into the parenchyma of the thyroid gland dividing it into 
irregular lobules. These septa contained many blood vessels 
(Fig.30). The nerve fibers were observed in the connective 
tissue (Fig.31). 
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3.2.A.2. The follicles of the thyroid gland: 
The follicles constituted the bulk of the parenchyma of the 
thyroid gland. They displayed different shapes and sizes 
(Fig.32). They were supported by connective tissue which was 
made mainly of collagen fibres and reticular fibres (Fig. 27). 
The great majority of the follicles were spherical or elliptical in 
shape and some follicles were irregular in outline (Fig.32). Each 
follicle of the  thyroid gland contained an acidophilic colloid 
which was also PAS+ve (Figs.33, 34).The acidophilic colloid 
was observed filling the follicles either partially or completely 
(Figs. 33, 34 ).           
3.2.A.3. Isthmus: 
The isthmus was in structure similar to thyroid tissue 
(Figs. 35, 36). 
3.2.A.4   The  follicular epithelium and parafollicular cells: 
The epithelial lining of the follicles changed from simple 
squamous in Summer (Fig.37) to cuboidal in Winter (Fig.38). 
The parafollicular cells (C.cells or light cells) were found singly 
between the follicular epithelial cells (Fig.39) and in small 
groups between the follicles (Fig.40).   
3.2. A. 5  Parathyroid gland: 
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The parathyroid gland was deeply embedded in the medial 
surface of the middle or caudal parts of the thyroid lobes. It was 
non capsulated (Fig. 41), and had many epithelial cells (Figs. 
42).   
3.2.A.6 Diameter of follicle and height of follicular 
epithelium of thyroid gland: 
3.2.A.6.I. In Winter: 
The follicles showed great variations in their inner 
diameter, the diameter of the follicles of the thyroid gland of 
adult goat ranges from 74.9-237.5 µm in left lobe and from 141-
379 in right lobe.  
The height of follicular epithelium of thyroid gland of adult 
goats was 5.7µm. 
3.2.A.6.II. In Summer: 
The follicles showed great variation in their inner 
diameter, the diameter of the follicles of the thyroid gland of 
adult goat ranges from 55.1-361.6µm in the left lobe and from 
94.2 – 382.8 µm in the right thyroid lobe. 
The height of the follicular epithelium of thyroid gland 
was 3.25µm. 
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3.2.B.Kid goats: 
3.2.B.1.The capsule and trabeculae: 
The thyroid gland was covered by a connective tissue 
capsule which was rich in metachromatic substance (Fig.43), 
collagen (Fig.44), few reticular fibers, adipose tissue and blood 
vessels (Fig.45). Elastic fibers were observed around the blood 
vessels (Fig.46). Nerve fibers were observed in the capsule (Fig. 
47). 
Many connective tissue septa extended from the capsule 
into the parenchyma of the thyroid gland dividing it into 
irregular lobules. These septa contained blood vessels (Fig. 45). 
3.2.B.2. The follicles of the thyroid gland: 
The follicles constituted the bulk of the parenchyma of the 
thyroid gland. They displayed different shapes and sizes 
(Fig.48). They were supported by connective tissue which was 
made mainly of collagen fibres and reticular fibres (Fig.42). The 
number of epithelial cells of each follicle in kid goats aged 7-15 
days ranged between 8 to 12 cells. The follicles showed 
progressive growth from the periphery of the thyroid gland 
(Fig.49). The follicles were lined by simple squamous 
epithelium in Summer (Fig.50) and by simple cuboidal 
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epithelium in Winter (Fig.51). Each follicle of the thyroid gland 
contained an acidophilic mass of colloid which was also PAS 
+ve (Fig.52).  
3.2.B.3. Isthmus 
The isthmus was not clear and if  is present it was thin, 
narrow and glandular (Fig.53).  
3.2.B.4 Parafollicular cells: 
The parafollicular cells (C.cells or light cells) were found 
singly between the follicular epithelial cells(Fig. 54) and in 
small groups between the follicles ( Fig. 55).  
3.2.B.5. Parathyroid gland: 
The parathyroid gland was embedded in the deep surface 
in the middle or cranial parts of the thyroid lobes. It was non 
capsulated and it had many epithelial cells (Figs.56, 57, and 58). 
3.2.B.6 Diameter of follicle and height of follicular 
epithelium of thyroid gland: 
3.2.B.6.I. In Winter: 
The follicles showed great variations in their inner 
diameter. The mean of the diameters of the follicles of the 
thyroid gland of kid goat 92.8 µm in peripheral follicles and 
67.3 in central follicles.  
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The height of follicular epithelium of thyroid gland of adult 
goats was3.5µm. 
3.2.B.6.II. In Summer: 
The follicles showed great variations in their inner 
diameter. The mean of the diameters of the follicles of the 
thyroid gland of kid goat 51 µm in peripheral follicles and 
61.2µm in central follicles. 
The height of the follicular epithelium of thyroid gland 
was 2.75µm. 
 
3.3 Morphometric study: 
3.3. A. In Winter 
The morphometric analysis was carried out in 5 thyroid 
glands of adult goats. The mean volume of the fresh left and 
right thyroid lobes was 1.45 ± 0.5 cm3 and 1.7 ± 0.5 cm3 
.respectively.  
3.3.A.1. Volume densities (Volume fractures) (Vv):- 
The volume densities and absolute volumes of the main 
components of the thyroid gland (follicles, connective tissue and 
blood vessels) were shown in table 1. 
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The analysis revealed that the follicles occupied 53.9 % of 
the absolute volume of left thyroid lobe, and it constituted 0.83 
± 0.51 cm3 of absolute volume of left thyroid lobe. In the right 
thyroid lobe the follicles occupied 57.2 % of volume, and it 
constituted 0.98 ± 0.4 cm3 of absolute volume of right thyroid 
lobe. The connective tissue occupied 45 % of absolute volume 
of left thyroid lobe, and it constituted 0.6 ± 0.19 cm3 of absolute 
volume of left thyroid lobe. In the right thyroid lobe, the 
connective tissue occupied 41.9 % of absolute volume of right 
thyroid lobe, and it constituted 0.7±0.3 cm3 of absolute volume 
of right thyroid lobe. The blood vessels occupied 0.9 % of the 
absolute volume of left thyroid lobe, and it constituted 
0.02±0.02 cm3 of absolute volume of left thyroid lobe. In the 
right thyroid lobe the blood vessels occupied 0.85 % of the 
absolute volume of right thyroid lobe, and it constituted 
0.014±0.016 cm3 of absolute volume of right thyroid lobe. 
3.3. B. In Summer: 
       The morphometric analysis was carried out in 5 thyroid 
glands of adult goats. The mean volume of the fresh left and 
right thyroid lobes was 1.45 ± 0.5 cm3 and 1.7 ± 0.5 cm3 
.respectively. 
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3.3.B.1. Volume densities (Volume fractures) (Vv):- 
The volume densities and absolute volumes of the main 
components of the thyroid gland (follicles, connective tissue and 
blood vessels) were shown in table 2. 
The analysis revealed that the follicles occupied 67.9 % of 
the absolute volume of left thyroid lobe, and it constituted 1.04 
± 0.6 cm3 of absolute volume of left thyroid lobe. In the right 
thyroid lobe the follicles occupied 74.8 % of the absolute 
volume, and it constituted 1.3 ± 0.76 cm3 of absolute volume of 
right thyroid lobe. The connective tissue occupied 31.2 % of  
the absolute volume of left thyroid lobe, and it constituted 0.4 ± 
0.12 cm3 of absolute volume of left thyroid lobe. In the right 
thyroid lobe, the connective tissue occupied 25 % of the 
absolute volume of right thyroid lobe, and it constituted 0.4±0.2 
cm3 of absolute volume of right thyroid lobe. The blood vessels 
occupied 0.94 % of the absolute volume of left thyroid lobe, and 
it constituted 0.008±0.008 cm3 of absolute volume of left 
thyroid lobe. In the right thyroid lobe the blood vessels occupied 
0.25 % of the absolute volume of right thyroid lobe, and it 
constituted 0.007±0.008 cm3 of absolute volume of right thyroid 
lobe. 
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Chapter Four 
Discussion 
4.1. Gross anatomy: 
 The thyroid gland of the goat, both adults and kids, is 
made up of two lobes which are connected by an isthmus. 
The thyroid lobes are situated asymmetrically on the 
ventrolateral aspect of the trachea. These observations are pretty 
much the same as in all other domestic animals. However, the 
location of the thyroid gland is variable. In the majority of 
animals (bovines, sheep, and camel) the thyroid gland is located 
in the most cranial part of the trachea confined to the first four 
tracheal rings (May, 1970; Dyce and Wensing, 1971; Venzke, 
1975 a, b, c, d; Ali, 1987; Taha and Abdel-Magied, 1994; 
Kausar and Shahid, 2006). In the dog, Evans and Delahunta 
(1971) stated that the two lobes of thyroid gland are situated  
lateral to the first five tracheal rings. The camel (Ali, 1987; 
Taha and Abdel-Magied, 1994) and sheep (May, 1970) 
represent the animals in which the thyroid gland extended 
caudal to the larynx as far as the 10th or 11th tracheal rings. The 
present study showed that the location of the thyroid gland is 
usually between the cricoid cartilage and the 5th tracheal ring, 
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but it may as well reach the 7th tracheal ring just like in the dog 
(Evans and Delahunta, 1971). The thyroid gland also showed 
variations regarding its colour, shape, weight and dimensions in 
the different domestic animals. These colours include reddish 
brown, dark red and brick red (Dyce et al., 1987 in bovine; Taha 
and Abdel-Magied, 1994 and Kausar and Shahid, 2006 in 
camel). As for the shape it appears that in the majority of the 
domestic animals (sheep, camel, dog and goat), the shape is oval 
or elliptical (May, 1970; Evans and Delahunta, 1971;  Ali, 1987; 
Habel, 1989). However, Dyce and Wensing (1971) have 
reported an inverted pyramidal shape for the bovine thyroid 
gland and Venzke (1975 c) has described a triangular shape for 
the porcine thyroid gland. The present study showed that in both 
adult and kid goat the shape is ovoid or elliptical and therefore 
similar to that of the majority of the domestic animals. 
Regarding the weight of the thyroid gland, it seems that it 
is correlated to the overall size of the animal; the leaviest the 
animal the heaviest the gland. This is obvious from previous 
observations recorded in various animals. In the camel the 
weight is about 43 g ( Ali, 1987) followed by the horse and the 
ox in which the weight of thyroid gland is about 15 g (Venzke, 
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1975 a, b), then the porcine in which the weight of the thyroid 
gland is about 5 g. No data is available in the literature 
regarding the small ruminants and dog. In the present study it 
was observed that the weight of the thyroid gland in the goat 
was about 3g. This observation goes with the notion that the 
weight of the gland is correlated with the size of the animal. 
Moreover, the weight  may also be linked to  sex, at least in the 
camel, since the thyroid gland weighs 46 g in the female and 39 
g in the male( Ali, 1987). 
The length of each of the thyroid lobes of the goat as 
measured in this study was about 2-3cm; the width was about 1-
1.5cm. Therefore the length is twice as much as the width. On 
the other hand, figures which were given by May (1970) in  the 
sheep  reported that the thyroid lobes measures 2 cm in length 
and 0.25 to 0.5 cm in width; Venzke, (1975 d) in the dog and 
Ali, (1987) in the camel indicated that the length is four times 
the width. In cattle (Habel, 1989) stated that the length is about 
1.5 as much as the width (8 cm in length and 5cm in width). 
From the aforementioned dimensions of the length and width of 
thyroid lobes in the different animals, it is difficult to assign a 
certain pattern. 
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Contrary to the statement made by Habel (1989) that the 
isthmus in the sheep and goat is usually reduced to a fibrous 
cord or absent; it is observed in the present study that the 
isthmus in the adult goat is always present and it was very thick 
to the extent that it matched the thyroid lobes. However its 
presence is inconsistent in the kid goat. The different shapes 
which were displayed by the isthmus in the camel (Taha and 
Abdel-Magied, 1994) during its tracheal crossing were not 
observed in this study; it usually crosses the ventral aspect of 
the trachea in almost a straight line.  
The microscopic appearance of the isthmus differs in the 
different animals. Although it is glandular in some animals 
including bovine, camel and goat (Venzke, 1975 b; Taha and 
Abdel-Magied, 1994;  Adhikary  et al.,2003) yet in other 
animals sheep, dog and goat (Venzke, 1975  b, d; Habel, 1989) 
is more or less a fibrous connective tissue. 
 There is a general agreement that accessory thyroid tissue 
may sometimes be present  in dog (Venzke, 1975 d); sheep 
(Habel, 1989) and camel (Taha and Abdel-Magied, 1994). In 
most of the cases it is located immediately caudal to one of the 
two thyroid lobes. In the dog however, Capen and Martin (1989) 
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stated that accessory thyroid tissue may be present anywhere 
from the larynx to the diaphragm. However, the accessory 
thyroid tissue was reported in the cranial mediastinum in the 
dog (Venzke, 1975 d).        
 The accessory thyroid tissue in the present study, in all 
adult specimens, was only observed in three dissections out of 
eleven dissections. This result is in agreement with the finding 
reported by Venzke, (1975 d) in the dog; Habel, (1989) in the 
sheep; Taha and Abdel-Magied (1994) in adult camel. It appears 
to be somewhat different from that described by Taha and 
Abdel-Magied (1994) who reported that in the calf camel the 
accessory thyroid tissue is either present bilaterally related to 
the both left and right lobes of the thyroid gland or unilaterally 
related to the right lobe only. In all specimens of kid goats 
accessory thyroid tissue was not observed. 
In the present study, the blood supply of thyroid glands of 
both kid and adult goats is provided by the cranial and caudal 
thyroid arteries which arise from the common carotid artery. 
This is similar to the observations reported by Venzke (1975 a, 
b, d) in the horse, sheep and dog and Taha and Abdel-Magied, 
(1994) in the camel. However, this result disagrees with the 
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previous finding of Venzke (1975 b, c) in bovive and porcine, 
which showed that the cranial and caudal thyroid arteries arise 
from the thyrolaryngeal artery and the right omo-cervical artery 
respectively.  
The drainage of the thyroid gland of the goat as observed 
in this study takes place via the cranial and caudal thyroid veins 
which eventually empty in the external jugular vein. This 
observation is similar to that reported by Venzke (1975b) in the 
bovine and sheep. Infrequently the cranial and caudal thyroid 
veins unite to form a common thyroid vein which also drains 
into the external jugular vein. Venzke (1975 c) in porcine stated 
that the thyroid gland veins drain into the cranial vena cava. 
The nerve supply of the thyroid gland of the goat 
resembled that of the camel. The thyroid gland received nerve 
supply from a branch arising from the vagus nerve. However, in 
the bovine and sheep and dog (Venzke, 1975 b, d) the nerve 
supply is from the autonomic nervous system. 
4.2 Histology: 
As in other mammals the microscopic structure of the 
thyroid gland of the kid and adult goats, was basically similar to 
that in other domestic animals. The thyroid gland is surrounded 
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by a connective tissue capsule which sends septa to the 
parynchyma, thus divinding it into lobules. The connective 
tissue capsule is rich in adipose tissue, dense collagenous fibres, 
few reticular fibres and many blood vessels. 
Similar findings in the goat were reported by Adhikary, et 
al. (2003). There is controversy regarding the thinness or 
thickness of the capsule of the different animals. A thin 
connective tissue capsule was reported in ruminants, swine, and 
horse (Getty, 1975; Dellmann, 1981). Although a thick capsule 
was mentioned in the camel only by Ali (1987) yet Abdel-
Magied, et al. (2000) have claimed that the thyroid gland of the 
camel is covered by a thin connective tissue capsule.  
In the present investigation, the thyroid gland of kid and 
adult goats is shown to consist of irregular lobules which are 
made of follicles of different shapes and sizes and are supported 
by connective tissue. The variation in the shape of the follicles 
as seen in histological sections was due to the plane of the 
section of the follicles. The shape of follicles could also be 
affected by shrinkage. This result agrees with that of Ali (1987) 
and Al- Bagdadi (1964) in the camel. The small-sized follicles 
are present near the capsule, while the large-sized follicles are 
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present at the center of the gland. This agreed with the finding 
of Miyagawa et al. (1982) in porcine and Ali (1987) in camel 
who stated that the small follicles are located mainly at the 
periphery of the thyroid lobe.  
In the present investigation, the follicular cells of kid and 
adult goats are squamous in Summer, and cuboidal in Winter. 
Adhikary et al. (2003) in goats stated that the thyroid follicles 
are lined by cuboidal epithelium in prepubertal goat and 
cuboidal to columnar in the adult. Abdel-Magied et al. (2000) 
stated that in camel, the follicular cells are high cuboidal in 
Winter  and squamous in Summer. But Ali, (1987) stated that in 
the camel, the follicular epithelium is simple squamous or 
cuboidal. Ham (1957) stated that in the dog, the follicular 
epithelium is low cuboidal. Bacha (2000) in horse stated that the 
follicles are lined with cubical or columnar epithelium. Jelinek 
et al. (2003) stated that in bovine the small follicles are lined 
with cuboidal or tall cuboidal, the medium and large sized 
follicles are lined with cuboidal or low cuboidal.  
In the present investigation the isthmus in kid and adult 
goats was glandular. This result is in agreement with Taha and 
Abdel-Magied (1994) in the camel; Venzke (1975 a, b, d) in the 
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foal, bovine, and dog. However, it is different from what was 
reported by Habel (1989) who stated that the isthmus may be 
reduced to a fibrous band in old cattle. 
The parafollicular cells (C cells) reported in the thyroid of 
other mammals also occurred in the goat though not as 
numerous as in other animals. Adhikary et al. (2003) stated that 
in the goat the parafollicular cells are significantly decreased in 
the castrated adult goat than in the prepubertal or pubertal goats. 
In the present investigation, the parafollicular cells were 
observed as single cells between the follicular cells or as groups 
of cells between the follicles. This observation is in agreement 
with the finding reported by Ali (1987) in camel; Dellmann 
(1981) in the dog and Suuroja et al. (2003) in bovine. 
In the present investigation, the parathyroid gland in kid 
goats is embedded in the middle or the cranial parts of the 
thyroid lobe. But in the adult goat it is embedded in the middle 
or the caudal parts of the thyroid lobe. Getty, 1975 stated that in 
the dog the parathyroid gland is about the size of millet or hemp 
seed. They are usually four in number, two are situated in the 
deep surface of thyroid lobes. Venzke, (1975 c) stated that in  
porcine the parathyroid gland consists of one pair only (the 
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cranial parathyroids). These glands are located far cranially to 
the thyroid embedded in a portion of the thymus approximately 
3 cm from the paracondylar process near the branching of the 
carotid artery. The glands are globular or ovate in outline, 
measure 1 to 4 mm in length, weigh 0.08 to 0.10. and are pink in 
colour. The glands are more firm than the surrounding thymus 
tissue. The internal (caudal) parathyroid gland is probably 
located caudal to the thyroid. 
Getty (1975) stated that the parathyroid in the horse is in 
the form of small glandular bodies located in the thyroid region. 
They are paler and not so dense as the thyroid tissue. There is 
usually only one on each side in the connective tissue over the 
dorsal surface or cranial end of the lateral lobe of the thyroid 
gland. One may be embedded in the deep face of the lateral lobe 
of thyroid gland. Ekman (1965) stated that the parathyroids in 
the goat are embedded in the thymus, one on either side just 
above the level of the thyroid cartilage. Another pair is 
intimately bound up in the thyroid proper. Therefore the thyroid 
with its associated parathyroids can be removed leaving one pair 
of parathyroids undamaged. 
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The diameter of the follicles of thyroid gland of adult 
goats ranges from 74.9 - 238µm and 141- 379 µm in Winter in 
the left and right thyroid lobes respectively. But in Summer the 
range of follicles diameter is 55.1- 361.6 µm and 94.2-382.8µm 
in left and in right thyroid lobes respectively. These findings 
seem to agree with Roy et al (1978) who claimed that follicular 
diameter increases with age.This value appears to be very high 
even when compared to follicular diameter (50-450 µm) in 
camel (Ali, 1987). However, Mc Gavin et al. (2001) believe that 
a range of 20-250µm is a normal value.   
The diameter of the follicles of thyroid gland of kid goats 
in Winter ranges between 67.3µm and 92.8 µm in central and 
peripheral follicles of thyroid lobes respectively. But in Summer 
the range of follicles diameter 51 µm and 61.2 µm was in 
peripheral and central follicles of thyroid lobes respectively.   
The height of epithelial cells of adult goats was 3.25 µm in 
Summer and 5.7 µm in Winter, while the height of epithelium of 
kid goats was 2.75 µm in Summer and 3.5 µm in Winter. 
 4.3 Morphometric study: 
 In the present study, the follicles occupied the greater part 
of the thyroid volume as reported Ali (1987) in camel. In Winter 
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it was occupied 53.9 % in left thyroid lobe, 57.3 % in right 
thyroid lobe, followed by the connective tissue 45 % and 41 % 
in left and right thyroid lobe respectively. In Summer it  
occupied 67.9% in left thyroid lobe, 74.7 % in right thyroid 
lobe, followed by the connective tissue 31.2 % and 25 % in left 
and right thyroid lobe respectively, while the blood vessels were 
occupied less than 1% in each thyroid lobe about 0.9 in Winter 
and 0.6 in Summer. Ali (1987) has reported that the follicles 
occupied 77.83 % in camel, followed by the connective tissue 
21.37 %.  
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Summary 
92 adult and kid goats (54 adults, 38 kids) were used in 
this study. Measurements of the length, width and weight of the 
thyroid lobes were taken. 
      Injection   techniques were employed for the study of blood 
supply and venous drainage.  
       Specimens from 5 adults and 4 kids were used to study the 
blood supply and the venous drainage.  
             Specimens of thyroid glands for microscopic structure 
were collected from 25 goats (16 adults and  9 kids).    
             The thyroid gland of the goat is situated on ventrolateral 
aspect of the first few tracheal rings and is covered laterally and 
ventrally by muscles.  
             The thyroid gland consisted of two lobes which were 
connected by an isthmus. The isthmus was always present in 
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adult goat but its presence was inconsistent in the kid. It was 
sometimes as thick as the thyroid lobes. 
     The weight of the thyroid gland in the adult goat was about 
2.75 g and that of the kid goat was about 1.5 g. 
         The left thyroid lobe in the adult goat was longer and 
thinner than the right one whereas in the kid goat the two lobes 
have about similar length and width. 
The colour of the thyroid gland varied from reddish brown 
to brown in adult goat, but in the kid goat it varied from pale to 
brown.  
The shape of each thyroid lobe was oval or elliptical in 
both kid and adult goat. 
The parathyroid gland was embedded in the deep surface 
of each lobe of the thyroid gland and it was bright in colour. 
There were usually two parathyroids.                                                                  
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The thyroid gland was supplied by branches from the 
common carotid artery. 
  Veins draining the thyroid gland were homologous to the 
arteries; both veins drained into the external jugular vein. In one 
specimen these two veins united to form a common thyroid 
vein.  
The innervation of the thyroid gland was via a branch 
from the vagus nerve.   
The thyroid gland of the goat was covered by a connective 
tissue capsule which consisted mainly of collagen, reticulin and 
a few elastic fibers.  
The capsule sent connective tissue septa to the 
parenchyma dividing it into lobules.                                                                    
The thyroid gland was lobulated. The lobule was occupied 
mainly by follicles which displayed various shapes as elliptical, 
spherical or triangular. The follicles were lined by epithelial 
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cells that varied from squamous in Summer to cuboidal in 
Winter.   
  The colloid was observed to fill the lumen most of the 
times and it was vacuolated sometimes. The isthmus contains 
differents epithelial cells.             
The parafollicular cells were observed as single cells or as 
a group of cells; they were either present between the follicular 
epithelium or between the follicles.               
The volume of the right thyroid lobe was 1.7cm3 in both 
Winter and Summer. The volume of the left thyroid lobe was 1.45 
cm3 in Winter and 1.4 cm3 in Summer.     
The mean of follicles diameter in the right thyroid lobe 
was 238 µ in Summer and 260 µ in Winter. The mean of 
follicles diameter in the left thyroid lobe was 208 µ in Summer 
and 156 µ in Winter. 
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  اﻷﻃﺮوﺣﺔﻣﻠﺨﺺ
ﻋﻴﻨѧѧѧﺔ ﻏѧѧѧﺪة درﻗﻴѧѧѧﺔ ﻣѧѧѧﻦ اﻟﻤﻌѧѧѧﺰ 29اﺳѧѧѧﺘﺨﺪﻣﺖ ﻓѧѧѧﻲ هѧѧѧﺬﻩ اﻟﺪراﺳѧѧѧﺔ *
  .             هﺬﻩ اﻟﺪراﺳﺔ ﺳﺨﻼن اﺳﺘﺨﺪﻣﺖ ﻓﻲ83ﻣﻌﺰ ﺑﺎﻟﻎ و45ﻣﻨﻬﺎ
ﺷﻤﻠﺖ أﻟﺪراﺳﺔ ﻗﻴﺎس ﻃﻮل وﻋﺮض آﻞ ﻓﺺ ﻣﻦ ﻓﺼﻲ أﻟﻐѧﺪة  آﻤѧﺎ *
  .                                ﺷﻤﻠﺖ أﻟﺪراﺳﺔ اﻳًﻀَﺎ ﺗﺤﺪﻳﺪ وزن أﻟﻔﺼﻴﻦ
ﺗﻘﻊ اﻟﻐﺪة اﻟﺪرﻗﻴﺔ ﻋﻠﻲ اﻟﺴﻄﺢ اﻟﻮﺣﺸﻲ اﻟﺒﻄﻨﻲ ﻟﻠﺤﻠﻘѧﺎت اﻟﺮﻏﺎﻣﻮﻳѧﺔ *
                     .          اﻷوﻟﻲ وﺗﻐﻄﻲ وﺣﺸًﻴﺎ وﺑﻄﻨًﻴﺎ ﺑﺎﻟﻌﻀﻼت
ﺗﺘﻜﻮن اﻟﻐﺪة ﻣﻦ ﻓﺼﻴﻦ ﻳﺮﺑﻄﻬﻤﺎ ذﻳﻠﻴﺎ ﺑﺮزخ ﻏﺪي ﻳﻜﻮن أآﺜﺮ *
  .وﺿﻮﺣﺎ ﻓﻲ اﻟﻤﻌﺰ اﻟﺒﺎﻟﻎ 
 ﺟﻢ وهﻮ اآﺒﺮ ﻣﻦ 2 إﻟﻲ 5.1وزن اﻟﻔﺺ اﻷﻳﻤﻦ ﻟﻠﺪرﻗﻴﺔ ﻓﻲ اﻟﻤﻌﺰ اﻟﺒﺎﻟﻎ *
ﻣﺎ ﻓﻲ اﻟﺴﺨﻼن ﻳﺘﺮاوح وزن آﻞ ﻣﻨﻬﻤﺎ أ ﺟﻢ و1وزن ﻓﺺ اﻟﺪرﻗﻴﺔ اﻷﻳﺴﺮ  
  . ﺟﻢ 1 إﻟﻲ 5.0ﻣﻦ 
 اﻟﺪرﻗﻴﺔ ﺑﻨﻲ ﻣﺤﻤﺮ إﻟﻲ ﺑﻨﻲ ﻓﻲ اﻟﻤﻌﺰ اﻟﺒﺎﻟﻎ ﺑﻴﻨﻤﺎ ﻟﻮﻧﻬﺎ ﻓﻲ ﻟﻮن اﻟﻐﺪة
  .اﻟﺴﺨﻼن ﺷﺎﺣﺐ إﻟﻲ ﺑﻨﻲ 
  .ﺷﻜﻞ أي ﻓﺺ درﻗﻲ ﺑﻴﻀﺎوي أو اهﻠﻴﺠﻲ ﻓﻲ اﻟﻤﻌﺰ اﻟﺒﺎﻟﻎ واﻟﺴﺨﻼن * 
 * .ﺗﻨﻄﻤﺮ أﻟﻐﺪة ﺟﻨﻴﺐ اﻟﺪرﻗﻴﺔ ﻓﻲ أﻟﻐﺪة أﻟﺪرﻗﻴﺔ
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 آѧﻞ واﺣѧﺪة ﺗﻜѧﻮن  اﻟﻐﺪة ﺟﻨﻴﺐ اﻟﺪرﻗﻴﺔ ﺣﺒѧﺔ اﻟѧﺪﺧﻦ وهѧﻲ اﺛﻨѧﺎن ﺗﺸﺒﻪ*
 ﻓﻲ اﻟﺠﺰء اﻷوﺳﻂ ﻣѧﻦ اﻟѧﺴﻄﺢ اﻟﻐѧﺎﺋﺮ ﻟﻜѧﻞ ﻓѧﺺ ﻣѧﻦ  ﻣﻄﻤﻮرة ﻣﻨﻬﻤﺎ
  .                                                               ﻓﺼﻲ اﻟﺪرﻗﻴﺔ 
 اﻹﻣѧѧﺪاد اﻟѧѧﺪﻣﻮي ﻟﻠﻐѧѧﺪة اﻟﺪرﻗﻴѧѧﺔ ﺑﺎﻟѧѧﺸﺮﻳﺎﻧﻴﻦ اﻟѧѧﺪرﻗﻴﻴﻦ اﻟﻘﺤﻔѧѧﻲ ﻳѧѧﺘﻢ*
 .واﻟѧѧѧѧѧѧѧﺬﻳﻠﻲ اﻟﻠѧѧѧѧѧѧѧﺬان ﻳﻨѧѧѧѧѧѧѧﺸﺎن ﻣѧѧѧѧѧѧѧﻦ اﻟѧѧѧѧѧѧѧﺸﺮﻳﺎن اﻟѧѧѧѧѧѧѧﺴﺒﺎﺗﻲ اﻟﻌѧѧѧѧѧѧѧﺎم 
          
 اﻟﺘѧﺼﺮﻳﻒ اﻟﻮرﻳѧﺪي ﻟﻠﻐѧﺪة اﻟﺪرﻗﻴѧﺔ ﺑﺎﻟﻮرﻳѧﺪﻳﻦ اﻟѧﺪرﻗﻴﻴﻦ اﻟﻘﺤﻔѧﻲ ﻳѧﺘﻢ *
 اﻟﺨѧѧﺎرﺟﻲ ﻲواﻟѧѧﺬﻳﻠﻲ واﻟﻠѧѧﺬان ﻳѧѧﺼﺒﺎن ﻣﻨﻔѧѧﺮدﻳﻦ ﻓѧѧﻲ اﻟﻮرﻳѧѧﺪ اﻟѧѧﻮداﺟ 
  .                           أﺣﻴﺎًﻧﺎ ﻳﺘﺤﺪ أﻟﻮرﻳﺪان ﻟﻴﻜﻮﻧﺎن ورﻳًﺪا ﻣﺸﺘﺮك.
 اﻹﻣﺪاد اﻟﻌﺼﺒﻲ ﻟﻠﻐﺪة اﻟﺪرﻗﻴﺔ ﻋﻦ ﻃﺮﻳﻖ اﺣﺪ اﻷﻋﺼﺎب ﻳﻜﻮن*
  .ﻋﺔ ﻣﻦ أﻟﻌﺼﺐ اﻟﺤﺎﺋﺮاﻟﻤﺘﻔﺮ
 اﻟﺪراﺳﺎت اﻟﻨﺴﻴﺠﻴﺔ أن اﻟﻐﺪة اﻟﺪرﻗﻴﺔ ﺑﺎﻟﻤﻌﺰﺗﻐﻄﻰ أوﺿﺤﺖ*
  .ﺑﻤﺤﻔﻈﺔ ﻣﻦ ﻧﺴﻴﺞ ﺿﺎم
ﺗﺘﻜﻮن أﻟﻐﺪة أﻟﺪرﻗﻴﺔ  ﻣﻦ ﻓﺼﻴﺼﺎت ﻏﻴﺮ ﻣﻨﺘﻈﻤﺔ ﺗﺤﺘﻮي ﻋﻠﻰ *
  .ﺣﻮﻳﺼﻼت درﻗﻴﺔ
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 ،آﺮوﻳﺔ، ﺗﻜﻮن اهﻠﻴﺠﻴﺔ ﺼﻼت اﻟﺪرﻗﻴﺔ ﻣﺨﺘﻠﻔﺔ اﻷﺷﻜﺎل ﻗﺪ هﺬﻩ اﻟﺤﻮﻳ 
ﺮﺷﻔﻴﺔ ﻓﻲ اﻟѧﺼﻴﻒ و ﻣﻜﻌﺒѧﺔ ﻓѧﻲ  ﺑﻈﻬﺎرة ﺧﻼﻳﺎهﺎ  ﺣ ﺗﺒﻄﻦ و .أو ﻣﺜﻠﺜﺔ 
                                                                          .اﻟﺸﺘﺎء 
ﺗﺤﺘﻮي ﺗﺠﺎوﻳﻒ اﻟﺤﻮﻳﺼﻼت اﻟﺪرﻗﻴﺔ ﻋﻠﻲ ﻏﺮواﻧﻴﺎت ﺑﻜﻤﻴﺎت 
  .ﻣﺨﺘﻠﻔﺔ و أﻟﺘﻲ ﺗﻈﻬﺮ ﻓﺠﻮات أﺣﻴﺎﻧﺎ 
  .أﻟﺒﺮزخ ﻳﺘﻜﻮن ﻣﻦ ﺣﻮﻳﺼﻼت ،ﺧﻼﻳﺎ ﻇﻬﺎرﻳﺔ وﻧﺴﻴﺞ ﺿﺎم
 ﻓﻲ اﻟﺼﻴﻒ و 3 ﺳﻢ07.1 أﻻﻳﻤﻦ ﻟﻠﻐﺪة اﻟﺪرﻗﻴﺔ ﺑﻠﻎ ﺣﺠﻢ اﻟﻔﺺ* 
 ﻓﻲ 3 ﺳﻢ4.1اﻟﺸﺘﺎء ﺑﻴﻨﻤﺎ ﺑﻠﻎ ﺣﺠﻢ اﻟﻔﺺ اﻻﻳﺴﺮ ﻟﻠﻐﺪة اﻟﺪرﻗﻴﺔ
  .  ﻓﻲ اﻟﺸﺘﺎء 3ﺳﻢ54.1اﻟﺼﻴﻒ
 062ﻣﺘﻮﺳﻂ ﻃﻮل اﻟﻘﻄﺮ اﻟﺪاﺧﻠﻲ ﻟﻠﺤﻮﻳﺼﻠﺔ ﻓﻲ اﻟﻔﺺ اﻷﻳﻤﻦ * 
  . ﻣﻴﻜﺮون ﻓﻲ اﻟﺼﻴﻒ 832ﻣﻴﻜﺮون ﻓﻲ اﻟﺸﺘﺎء و 
 651ﻲ اﻟﻔﺺ اﻷﻳﺴﺮ ﻣﺘﻮﺳﻂ ﻃﻮل اﻟﻘﻄﺮ اﻟﺪاﺧﻠﻲ ﻟﻠﺤﻮﻳﺼﻠﺔ ﻓ* 
  . ﻣﻴﻜﺮون ﻓﻲ اﻟﺼﻴﻒ 802ﻣﻴﻜﺮون ﻓﻲ اﻟﺸﺘﺎء و 
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Conclusion 
 1-The results obtained were the first to be reported in the 
Nubian goat.  
 2- The thyroid gland consisted of two lobes which were 
connected by an isthmus. 
3- The left lobe of thyroid gland is longer than the right one in 
adult goat but it's vice versa in kid. 
4- The isthmus was always present in adult goat but its presence 
was inconsistent in the kid. 
5- The presence of accessory thyroid tissue was inconsistent in 
adult goat and absent in kid goat. 
6- The parathyroid was embedded in the deep surface of each 
lobe of the thyroid gland and it was bright in colour. There were 
usually two parathyroids.                                                                                    
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7- The thyroid gland was supplied by the cranial and caudal 
thyroid arteries which arose from the common carotid artery. 
8- Veins draining the thyroid gland were homologous to the 
arteries; both veins drained into the external jugular vein. In one 
specimen these two veins united to form a common thyroid 
vein; this is different from other domestic animals and it has not 
previously been described.  
9-The innervation of the thyroid gland was via a branch from 
the vagus nerve. No sympathetic fibres were observed to 
innervate the thyroid gland.    
10- The parafollicular cells are found between the follicular 
epithelial cells or between the follicles.               
11-The volume of the right thyroid lobe is 1.7cm3 in Winter and 
Summer. The volume of the left thyroid lobe is 1.45 cm3 in Winter 
and 1.4 cm3 in Summer.     
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12- The mean diameter of follicles in the right thyroid lobe is 
238 µ in Summer and 260 µ in Winter. The mean diameter of 
follicles in the left thyroid lobe is 208 µ in Summer and 156 µ in 
Winter. 
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Fig. 1. Dissection of the thyroid gland region showing the left   
lobe (LL), right lobe (RL) and the isthmus (I) connecting them. 
Note the relationship of the thyroid  gland to  the larynx   (L),    
the tracheal rings (TR) and   the mandibular salivary gland 
(MSG); CC, cricoid cartilage;  CT,  cricothyroideus  muscle;  
arrow,  7th  tracheal  ring;  MLN, mandibular lymph node.  
 
  
 
 
Fig.2. Dissection of the thyroid gland region showing the left   
lobe (LL), right lobe (RL) and the isthmus (I) connecting 
them.Note the located of  thyroid lobes between the  
cricothyroideus  muscle (CT) and fifth  tracheal ring; MSG, 
mandibular salivary gland, the arrow ( ) points to the 5th tracheal 
ring. 
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Fig.3. Dissection of the thyroid gland region showing the right 
lobe (RL) lying more cranial to the  left lobe (LL). ST, 
sternothyroideus muscle,tracheal  ring (TR);  
CT,cricothyroideus muscle; CC,  cricoid cartilage of the larynx. 
 
 
 
   
 
Fig. 4. Showing the isthmus (I) which connects the two lobes of 
the thyroid gland. Note that the isthmus in this specimens is  
almost as thick as the lobes of the thyroid gland; LL, left lobe; 
RL, right lobe of thyroid gland. 
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Fig. 5. Dissection of  the thyroid gland region showing the left 
lobe (LL),  cricoid  cartilage  of  the larynx(CC), tracheal 
cartilage (TC) and oesophagus (O).  Note the isthmus (I) has 
crossed  the ventral surface of the trachea at the fifth tracheal 
ring. 
 
 
 
 
 
 
Fig. 6. Dissection of the thyroid gland  region showing the left 
lobe (LL), right lobe (RL), tracheal  ring (TR);  O,  oesophagus. 
The arrow (  ) points to the first tracheal ring. 
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Fig. 7. Dissection of the thyroid gland region showing the left 
lobe (LL),  sternomastoideus (SM),  mandibular salivary  gland 
(MSG), sternothyroideus (ST), external  jugular  vein (EJV), 
omohyoideus muscle (OH). 
 
 
 
 
 
 
Fig.8 Dissection of the thyroid gland region showing the left 
lobe (LL), right lobe (RL),  sternomandibularis ( SMD). Note  
that the dorsomedial aspect of each lobe indenting the 
oesophagus (O). 
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Fig. 9   Dissection   of   the   thyroid   gland   region  showing   
the sternomastoideus(SM), sternomandibularis(SMD), 
sternohyoideus (SH),  sternothyroideus (ST),  mandibular  
salivary  gland (MSG); TC, thyroid cartilage; CC, cricoid 
cartilage; EJV,  external jugular vein; LL, left lobe; OH, 
omohyoideus muscle; MLN,  mandibular lymph node. 
 
 
 
 
 
Fig. 10   Dissection  of  the  thyroid  gland  region  showing   
the sternothyroideus (ST),  right lobe (RL),  common  carotid  
artery (CCA),   vagosymmpathetic   trunk (VST);   EJV,  the   
external jugular vein; L, lipid; P, pharynx; larynx ( bold line).  
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Fig.11.  Dissection   of   the  thyroid   gland  region  showing   
the sternothyroideus  (ST),  the  left   lobe  (LL),    
sternomandibularis (SMD), the mandibular salivary gland 
(MSG), the cricoid cartilage of the larynx (CC); TC, thyroid 
cartilage of  the larynx; I, isthmus; TR, tracheal ring.  EJV,  
external  jugular  vein; MLN, mandibular lymph node. 
 
 
 
 
Fig.12.  Dissection   of    the    thyroid    gland    region    
showing  sternothyroideus (ST); RL, right lobe; TC, thyroid 
cartilage of the larynx; tracheal ring(arrow); CC, cricoid 
cartilage of the larynx; P, pharynx; O, oesophagus; I, isthmus. 
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Fig.13.   Dissection  of  the  thyroid  gland region showing  the 
left thyroid lobe (LL)  which  extends  from  the 2nd  to  the 8th 
tracheal rings. Note also the accessory lobe(AL), which is 
closely related to the  caudal  aspect of the left lobe and it 
extends further caudally to the  13th  tracheal  rings (TR13).  I,  
isthmus;  O,  oesophagus;  TR, tracheal ring; bold line, fascia of 
tracheal tissue. 
 
 
 
 
 
Fig.14. Dissection of the thyroid gland region, leftaspect or view 
showing  common  carotid  artery  (CCA);  CTA, cranial thyroid 
artery; CDA,  caudal thyroid artery; LL, left lobe; O, 
oesophagus. 
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Fig.15.  A cast  of  the  cranial (CTA)  and  caudal (CDA)  
thyroid arteries  which  supply thyroid lobe; CCA, common 
carotid artery. 
 
 
 
 
 
 
Fig.16. Dissection  of  the thyroid gland region, showing 
common carotid  artery (CCA), larynx  and  their  muscles  
(bold line);  VS, vagosymmpathetic trunk; CTA, cranial  thyroid  
artery; db, dorsal branch of cranial thyroid artery; the arrow( ) 
points to the branches which  supplied  the cranial  and middle 
parts of the thyroid gland;  vb,  ventral branch of cranial thyroid 
artery; LL, left lobe. 
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Fig.17.  Dissection  of  the thyroid  gland region, showing 
common carotid artery  (CCA); db,  dorsal  branch of  cranial 
thyroid  artery; vb,  ventral  branch  of  cranial  thyroid  artery;  
LL,  left lobe;  TC, thyroid  cartilage  of  the  larynx;  CT,  
cricothyroideus  muscle;  P, pharynx;  CTA,  cranial  thyroid   
artery;  the arrow ( ) points to the branches which  supplied  the  
medial  surface of the thyroid gland, larynx and pharynx. 
 
 
 
Fig.18.  Blood supply of the thyroid gland region showing that 
the caudal thyroid artery (CDA)  arises  from  common  carotid 
artery (CCA) at a level slightly caudal to the thyroid gland. The 
distance between  the  origin  of  the  cranial (CTA)  and  the 
caudal(CDA) thyroid arteries is about 5.5cm. LL, left  lobe; O, 
oesophagus; TR, tracheal ring;  I,  isthmus. 
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Fig.19. Blood supply of the thyroid gland showing common 
carotid artery (CCA);  CTA, cranial  thyroid  artery; CDA,  
caudal  thyroid artery; LL, left lobe; O, oesophagus; TR, 
tracheal ring. 
 
 
 
 
 
 
Fig.20. Venous drainage of thyroid gland showing cranial 
thyroid vein (CTV); caudal thyroid  vein  (CDV);  Both  veins 
(CTV and CDV) drain into the external  jugular vein (EJV). LL, 
left lobe; I, isthmus; TR, tracheal ring. 
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Fig.21. Venous drainage of thyroid gland showing cranial 
thyroid vein (CTV); caudal  thyroid  vein  (CDV);  TV, 
common  thyroid vein;  EJV,  external  jugular  vein;  LL,  left 
lobe; I, isthmus; TR, tracheal  ring;  LL, left lobe; VS, 
vagosymmpathetic trunk; CCA, common carotid artery. 
 
 
 
 
Fig.22. The  innervation of  thyroid  gland  and  their  related  to 
the   blood   supply  showing  common   carotid   artery  (CCA); 
vagosymmpathetic   trunk   (VS);   larynx   (bold line);    cranial 
thyroid artery (CTA); trachea (T); O, oesophagus; LL, left lobe;   
P, pharyngeal nerve; V, ventral branch of pharyngeal nerve. 
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Fig.23.  Dissection  of   the thyroid  gland  region  in  the  kid 
goat showing  left  lobe (LL),  right  lobe  (RL);  TC,  thyroid  
cartilage of  the larynx; CC,  cricoid  cartilage of the larynx; I, 
isthmus; ST, sternothyroideus; TR, tracheal ring. 
 
 
 
 
 
 
 
Fig.24. A cast of blood vessels of the thyroid gland region 
showing the  common  carotid  artery (CCA);  cranial  thyroid 
artery (CTA); caudal thyroid artery (arrow). 
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Fig.25.  The innervation  of  the  thyroid  gland  of  kid  goat.  
Showing common carotid(CCA); CDA, caudal thyroid artery; 
CTA, cranial thyroid artery,  vagosymmpathetic  trunk  (VS), 
oesophagus (O); V, branch of vagus nerve supply the thyroid  
gland;   P,  pharyngeal  nerve; LL,  left   lobe; I,   isthmus; T, 
trachea; ST, sternothyroideus muscle. 
 
 
 
 
 
Fig.26.  A Photomicrograph, of  the  thyroid  gland  showing  
the capsule  and   its  main  structures.  Note  the  carbohydrates  
and mucosubstance  as  metachromatic substance (MS), blood 
vessel (BV); follicle (arrow).  Toluidine blue stain X100. 
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Fig.27. Photomicrograph showing reticular fiber (RF), elastic 
fiber (EF); follicle (F); BV, blood vessel. Gordon  and Sweet  
stain X100.   
 
 
 
 
 
 
 
 
Fig.28. A  Photomicrograph,   the   thyroid  gland. The 
connective tissue  capsule  (C) consists  of  adipose tissue (AT), 
blood vessel (BV). Note the different shapes of follicle  (F). H 
& E stain X 40. 
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Fig.29. Photomicrograph of the thyroid gland showing elastic 
fiber (EF)   in  septa  (S) around   the  blood   vessel  (BV);   F,  
follicle; follicular cell (arrow). Orcien stain X 250. 
 
 
 
 
 
Fig.30. Photomicrograph of the thyroid gland showing 
connective tissue septa which divide the thyroid gland into 
lobules. The septa are rich in blood vessels (BV); F, follicle; 
H&E stain X100. 
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Fig.31.  Photomicrograph  of  thyroid  gland  showing  nerve 
fiber (NF);    F, follicle. Marsland, Glees and Erikson's X 100. 
 
 
 
 
 
 
 
Fig.32. Photomicrograph of thyroid gland showing different 
shapes and  sizes  of  follicles. Note that the colloid (C) 
sometimes fills the lumen. 
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Fig. 33. PAS + ve  reaction in basement  membrane (arrow); 
acidophilic colloid (AC); different shape and size of follicles; C, 
connective tissue; BV, blood vessel.  Summer season.  The 
Periodic Acid Schiff (PAS) reaction X 100. 
 
 
 
 
 
 
Fig.34. PAS+ve reaction, showing  basement  membrane  
(arrow), acidophilic colloid (AC). Note different shape and size 
of follicles. The periodic acid Schiff (PAS) reaction X 400. 
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Fig.35. Photomicrograph of the isthmus of thyroid gland. 
Showing connective  tissue  (CT);  G, follicle; EC, epithelial 
cell. H&E stain X100. 
 
 
 
 
 
 
 
 
Fig.36. Photomicrograph of the isthmus of thyroid gland. 
Showing connective  tissue  (CT);  F, follicle; EC, epithelial 
cell. H&E stain X400. 
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Fig.37.  Photomicrograph  of  the thyroid  gland  of  goat. 
During Summer.   The   follicles  (F)  are   lined   by   simple   
squamous epithelium (SEC).  Note   that  the  colloid   fills  the   
follicle (F) completely. H&E stain X250.                      
. 
 
 
 
 
Fig. 38. Photomicrograph of the thyroid  gland of goat.  
Showing  in Winter F, follicle; CEC, cuboidal epithelial cell. 
H&E stain X250. 
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Fig. 39. Photomicrograph of the thyroid  gland  of goat. 
Showing the parafollicular cell (PFC); F, follicle; H&E stain 
X1000. 
 
 
 
 
 
 
 
Fig. 40. Photomicrograph of the thyroid  gland  of goat. 
Showing the parafollicular cell (PFC); F, follicle; H&E stain 
X1000. 
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Fig. 41.  Photomicrograph of the thyroid  gland of  goat. 
Showing the parathyroid  gland  (PT)  embedded   in  the  
thyroid  gland; F, follicle; BV, blood vessel. H&E stain X 40. 
 
 
 
 
 
Fig. 42.  Photomicrograph of the thyroid gland of  goat. 
Showing the parathyroid gland (PT). Note   epithelial cells 
(EC); F, follicle. H&E stain X1000. 
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Fig.43.A Photomicrograph of the thyroid gland of kid goat 
showing the carbohydrates and mucosubstance as 
metachromatic substance (MS);  F,  follicle . Toluidine blue 
stain X100. 
 
 
 
 
 
 
 
Fig.44.     Photomicrograph    of    the    thyroid    gland of kid 
goat showing collagenous fibres (CF); F, follicle. Masson's 
Trichrome stain X100. 
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Fig.45.   Photomicrograph  of   the  thyroid   gland   of    kid  
goat. Showing  connective  tissue  capsule  (C);  AT, adipose  
tissue;  F, follicle.  Note  the  blood  vessel (BV)  in  the 
septum(S). H&E stain X 40. 
 
 
 
 
Fig.46.  Photomicrograph  of   the  thyroid  gland showing 
elastic fiber (EF) around   the  blood   vessel  (BV)  and  
scattered   in   the capsule. Orcein stain X100. 
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Fig.47. Photomicrograph of the thyroid gland showing nerve 
fiber (NF), F; follicle. Marsland, Glees and Erikson's X100. 
 
 
 
 
 
 
 
 
 
 
Fig.48.  Photomicrograph  of  the thyroid gland showing  
different shapes and sizes of  follicles (F); S,  septa;  BV, blood 
vessel. H&E stain X100. 
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Fig.49. Photomicrograph of the thyroid gland, showing the size 
of follicles  (F). Note macrofollicle in centre;   shrinkage  of  
colloid  (arrow);  epithelial  cell  (EC). H&E stain X100. 
 
 
 
 
 
 
 
Fig.50.  Photomicrograph  of  the  thyroid  gland (Summer  
season) showing  the  shrinkage of  colloid (arrow);  squamous  
epithelium (SE). H&E stain X 400. 
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Fig.51.  Photomicrograph of the  thyroid  gland  showing 
vaculated   colloid   ;  F,   follicle;   CE,   cuboidal epithelium. 
Masson's Trichrome stain X1000. 
 
 
 
 
 
Fig.52.   A  Photomicrograph   of   the   thyroid    gland.   
Showing  a  PAS + ve reaction  in  basement membrane (arrow); 
acidophilic colloid (AC);   shape  and  size of  follicles. Summer 
season. The periodic acid Schiff (PAS) reaction X 100. 
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Fig.53.  Photomicrograph of the isthmus of the thyroid gland of 
kid goat. Showing connective tissue (CT); F, follicle; EC, 
epithelial cell. H&E stain X100. 
 
 
 
 
 
 
Fig.54. Photomicrograph of the thyroid gland of  kid goat. 
Showing follicle (F);    PFC,  parafollicular cell; EC, epithelial 
cells.  H&E stain X1000. 
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Fig.55. Photomicrograph of the thyroid gland of  kid goat. 
Showing follicle  (F);  simple   cuboidal    epithelial    cell   
(CEC);        PFC, parafollicular cell.  H&E   stain X 1000. 
 
 
 
 
 
 
 
Fig.56.Photomicrograph of the thyroid gland of  kid goat. 
Showing the   parathyroid  gland (PT);  F,  follicle; BV,  blood  
vessel. H&E stain X 100. 
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Fig.57. Photomicrograph of the parathyroid gland of  kid goat. 
Showing the  parathyroid  gland   (PT);  F, follicle.  Masson's 
Trichrome stain X100. 
 
 
 
 
 
 
 
 
Fig.58. Photomicrograph  of  the parathyroid  gland  of   kid  
goat. Showing the  parathyroid  gland  cells.  Note  acidophilic  
cell  (AP), basophilic cell (BP). Masson's  Trichrome  stain 
X1000. 
 
Table 1.  Showing the total No. of points counted, the volume fraction (Vv) as percentage volume, absolute volume (Abs .v.) of the main 
components of the left and right thyroid lobes in 5 adult goats. 
Right         Thyroid       Lobe  
 
      LobeLeft         Thyroid    
Blood vessels  Connective tissue Follicles Blood vessels  Connective tissue Follicles   
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(%)  
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t  
Adul
t  Goa
t No. 
0.042 2.1 27 1.10 55.2 722 0.85 42.7 559 0.03  2 26 0.92 61.3 764 0.55 36.64 457 1 
0.003 0.2 2 0.47
9 
31.9 423 1.02 67.9 898 0 0 0 0.4 26.4 342 1.10
4 
73.6 953 2 
0.01 0.8 10 0.63
6 
42.4 565 0.85 56.8 756 0.00
6 
0.6 8 0.49 49.2 685 0.50
2  
50.2 698 3 
0.01 0.5 7 0.9 36.6 521 1.6 62.9 894 0.03
2 
1.43 20 0.62 27.4 383 1.6 71.13 993 4 
0.006 0.6
3 
8 0.44 43.7
4 
559 0.56 55.63 711 0.00
5 
0.5 7 0.61 61.2 889 0.38 38.3 556 5 
0.071
3 
4.2
3 
54 3.56 209.
8 
2790 4.9 285.9
3 
381
8 
0.07
3 
4.53 61 3.04 225.
5 
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7 
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7 
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0.8
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10.8 0.71 41.9
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0.01
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0.90
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8 
45.1 612.6 0.83 53.97 731.
4 
mea
n 
0.015
8 
0.7
3 
9.52 0.28 8.8 107.8
7 
0.39 9.49 141.
2 
0.01
5 
0.79
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10.5
5 
0.19
7 
17.3
3 
240.0
5 
0.51
4  
17.6 237.
2  
±SD 
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Table 2. Showing the total No. of points counted, the volume fraction (Vv) as percentage volume , absolute volume (Abs .v.) 
of the main components of the left and right thyroid lobes in 5 adult goats. 
 
Right         Thyroid       Lobe  
 
       LobeLeft         Thyroid   
Blood vessels  Connective tissue Follicles Blood vessels  Connective 
tissue 
Follicles   
Abs.
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0 0 0 0.3 20 521 1.2 80 1200 0 0 0 0.35 23.
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4.04 0.18 10.4 142.0
5 
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187.2 0.008 1.0
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±SD 
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